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Bags, Paper, Anti-gas, for Delousing Purposes, 
Reg. H. Ozburn, Major, PiGeais bee Os 


The purpose of the investigation was to determine 
whether bags, paper, anti-gas, as issued to the 
Canadian Forces could be easily modified for 
delousing a soldier's clothing. 


It was considered that if some simple means of 
effecting the necessary modifications could be 
employed the low cost and availability of the bags 
would compensate for the relative lack of durability 
as compared with synthetic rubber bags for this 


“purpose, 


To this end bags, paper, anti-gas, as issued, were 
tested for gas-tightness, Based on these initial 
tests simple alterations were made to the bags 

and further tests conducted, The tests were 
carried out at the Inspection and Fumigation 
Station, Federal Dept. of agriculture, Montreal, 
Que.,. by H.A.U. Monro and R. Delisle, 


Bags, paper, anti-gas, are constructed of four-ply 
asphalt-laminated kraft paper stitched across the 
bottom and having tne side seams glued, Three pairs 
of tapes are attached by staples approxinately Lo" 
from the top of the bag. 


As no living lice were available red flour beetles, 
Tribolium castanea (Herbst), and granary weevils, 


Sitophilus eranaria _ {Linne), were used as test insects. 


Test insects were placed in meshed salve tins in the 
pocket of a coat or between folds of woollen blankets 
placed’ in the bottom of the bags. The bags were 

then filled with clothing and blankets., A lightly 
corked test tube Son ese: 20 ccs. of ridthyl bromide 
was placed on a tin lid on top of the clothing. The 
bag was then sealed and placed in an upright position, 
(It is proposed to use 20 ccs, of methyl prBIge hor 


7 - 


adclousing purposes in bags of 3 cu. ft. capaci 7 


op: Dees 


In the preliminary tests 31 lbs. of clothing and 
blankets were placed in the 23 lb. bag, In the 
Tater tests 25 Ibs. of clothing and blankets were 
places in the 2¢ 1b. bags 


In the preliminary tests the bags were sealed by 
carefully folding over the top three times and 
tying with the tapes. 


In the later tests the bag was sealed with a strip 
of 2" durex masking tupe carefully applied to 
prevent wrinkling. The clothing in the big was 
kept 18" from the top to prevent the bulge from _ 
interfering with sealing. The masking tape can 

be stripped off readily and the bag used again, — 


These bags were modified by aipping the bottom seam 
in a composition wax to seal the stitches, clipping 
the tapes off close to the staples, or renuoving 

the tapes and the staples before sealing over the 
base of the tape or staple holes with gummed paper 
as follows:~ 


(a) Gummed tape on both sides of the outside 
wall and the inside of the inner wall, 


(b) Gummed tune on the inside and outside only. 


(c) Gummed tape, No. 60, on the inside of the 
second and fourth layers only, 


(d): Decorators tape on the inside of all layers, 


(e) Parakote on one side of ths first and third 
layers. 


In both tests the gus pressure blew the cork out of 
the test tube shortly after the bags were scaled, 
The tin lid prevented the methyl bromide from 
saturating the clothing. 


The duration of the tests was 30 minutes at a 
temperature of 70° F. 


At the end of the tests the g.rments and. blankets 
were shaken in the open air, the gas being dispersed 
in five minutes (August). 


Halide leak detectors were used to Aotepnins the 

escape of methyl bromide from the bags, the inten- 

sity of the green colouration of the. flame of the 

detector indicuting the concentration (of parts Page 2 of 18 
cr million) of the gus escaping, . A-2022-01 


- Results: 


Se, 
Preliminary Tests (Unmodified Bag) 


Escape of gas around the top of the bag on closure 
wes cbout 100 p.p.m.; at the seam about 50 p.p.m.; 
through the four-ply wall slight diffusion (slight 
ereen tinge to the flame). The escape of gas at 

the tape attachments was not accurately determined. 


When the bags were opened at the end of 45 minutes 
there was a concentration of 1000 p.p.m. in the 
bags which indicated that the escape of gas was 
not sufficient to reduce dosage to a sub-lethal 
point and the gas had diffused to all parts of 

the bag. 


Later Tests (Modified Bag) 


No leakage could be detected through the sealed 
staple holes or sealed tape ends, No leakage could 
be detected when the bag was carefully sealed with 
durex masking tape, applied without the formation 
of wrinkles, When the masking tape was applied 
with slight wrinkling, leakage of 40 - 100 p.p.m. 
could be detected, If the bag itself became wet 
(methyl bromide or otherwise) serious leakage 
occurred through the wet spot. No leakage could 
be detected at the bottom of the bag. If bags are 
injured where they are folded (paper worn) a 
varying amount of leakage will occur, 


Conclusions; 


Unmodified Bags - The use of unmodified bags for 

delousing purposes would not 
constitute a human hazard if employed for this 
purpose in the open, but if used inside without 
exceptionally good ventilation would constitute a 
hazard, 


Despite the leakage that occurred sufficient com- 
centration of the gas was present to be lethal to 
test insects on 30 minute exposure: at a temperature 
OF FOr, 


Modified Bags - The leakage of gas was so reduced 
that these bags could be used inside 

with comparative safety under average conditions 

of good ventilation, providing the bags were not 

wet or very much damaged where they were Pradaeds 

and adequate care taken in sealing them. A-2022-01 


Mosquito Survey 1945 


Report from the Armed Services 


AUTHOR: Reg. H. Ozburn, Professor, Department of Entomology and 
Zoology, Ontario Agricultural College.t 


In co-operation with: Medical Services of R.C.N. and R.C.A.F., 
Department of National Health, and Division of Entomology, Science 


Service, Department of Agriculture. 


PURPOSE: 

The mosquito survey was ‘cont inued in 1945 in order to obtain 
additional Agata on the prevalphice and distribution of Canadian species 
of nosquytoes which might shrve as ‘weetors of fno squito~borne diseases 
if introduced into Canada or returning Servd op ‘personnel or which 


might serve as vectors of endemic diseases such as encephalomyelitis. 


INTRODUCTION 

In the spring of 1944 the possible re-introduction of malaria 
into Canada by returning Service personnel led representatives of 
the Navy, Army and Airforce, Department of Pensions and National 
Health (as it then was constituted), and the Division of Entomology, 
Science Service, Department of Agriculture, to organize the Anopheline 


Survey. It was considered at that time that existing data on 


+formerly Major, Digectovate of Operational Research;en Servi bes 16eK4 
‘to D.G.HMeS. for duration of Survey. neoae 
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@Qamefiten Ancphelines was incomplete, and that further data on their 
@istritution and prevalence, particularly in the vicinity of 
selected Service establishments, should be obtained, 

1944 was an unusually hot and dry season, a condition which 
would be expected to affect the mosquito population. It is difficult 
to estimate insect populations on data based on one year's survey. 
In view of these two considerations, at a meeting of representatives 
of the Services and the Division of Entomology held in May, 1945, 
it was considered advisable to continue the survey for another 
season, To make the survey more representative of a cross-section 
of Canada it was also considered advisable to include 15 additional 
Service establishments, of which 5 were to be in the Prairie 
Provinces, the data from which would supplement existing records of 
Culex tarsealis and other species which are possible vectors of 


encephalomyelitis. 


O RGANIZATION 

The organization of the Survey for 1945 was essentially similar 
to that for 1944, The Division of Entamology, Science Service, 
Department of Agriculture, in co-operation with provincial 
entomologists, were to have field personnel make local surveys. 
The local surveys, of breeding areas and natural resting places, 
were to be conducted within a radius of 2 miles of the selected 
hospitals, convalescent hospitals and conditioning centres, The 
Services were to operate a light trapt at each of the establishments. 


These traps were to be operated daily from the 15th June or as soon 


Ips patterned after trap developed by Ne J. Mosquito exégtmtrettion 
ciation, : ; 


atu 


thereafter as possible, to the 30th September. Trap collections 

were to be mailed daily to N.D.H.Q,, Ottawa, where mosquitoes were 
removed from amongst other insects by C.W.A.C. personnel (Ptes. Ziedler 
and Gibson). All mosquitoes from the collections were sent to the 
Division af Entomology and identified to species by A. R. Brooks, 
dipterist, assisted by G. Shewell. The Services portion of the 

Survey was to be under the supervision of Major R. H. Ozburn. 

Supplies for use with the traps that were in operation in 1944 
were assembled at Central Medical Stores and shipped to all 
establishments about mid-June. Supplies for new traps were shipped 
with the traps as soon as the latter were received from the Royal 
Canadian Electrical Mechanical Engineer Workshops, Ottawa. Full 
directions for the operation of the traps were included with 
supplies andalso mailed to each establishment. 

A list of establishments where traps were operated is given in 
Appendices A and B. 

During July and August each establishment where a trap was in 
operation was visited. If a better location for the trap was 
available, arrangements were made to have it moved. If a trap was 
not in operation, arrangements were made to have it put in operation 
as soon as posSible, or it was personally installed at the time of 


the visit. 


RESULTS 
Individual traps commenced operating between 15th June and early 
August. The delay in some cases was due to difficulty in pEgcuring 


materials for the manufacture of the 15 additional traps. Tn’GVérdr 
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cases the delay was due to tardiness at the establishment where 

trap was operated. Due to the pending closure of the station, the 
trap at the RCAF. hospital, St. Thomas, was not operated in 1945, 
Due to building operations, the trap at Deer Lodge, Winnipeg, 
stopped operating 27th August (earlier than the heaviest collections 
taken by it in 1944). The collections mailed from the R.C.AF. 
Station Hospital at Trenton were frequently so matted and wet on 
arrival at N.D.HeQ. as to be impossible to sort. This trap was near 
the Bay of Quinte. Midge} shad flies and similar soft-bodied insects 
were abundant in the eo lieet ihe and when crowded in the mailing 
containers caused the matted condition. The number of mosquitoes 
taken by this trap, both Culicine and Anopheline, would undoubtedly 
have been considerably higher if collections had arrived in good 
condition. 

The season of 1945 in general throughout Canada was not as hot 
or as dry as 1944, This would be expected to favor mosquito 
populations, A comparison of collections taken in the traps 
operated through both seasons is given in Appendix Be In 1944 
approximately 20,000 specimens representing 19 species, and in 
1945 19,000 specimens representing 29 species were taken. In 1944 
Anophelines comprised approximately 0.85% and in 1945 approximately 
2% of all mosquitoes taken in the same traps. The traps at the 15 
additional establishments took some 7,000 mosquitoes, of which 
approximately 0.75% were Anophelines. 

In connection with the Anophelines taken, A. occidentalis 
(385 specimens) were taken by the traps at 14 establishments from 
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establishments from New Brunswick to Saskatchewan; A. quadrimaculatus 
(7 specimens) at 3 establishments in Ontario-Ottawa~Peterborough ; 

and A. Walkeri (250 specimens) at 17 establistments in Quebee and 
Ontario. It is well known that A. quadrimaculatus is not as 
attracted by light as A. Walkeri, This, based on the ground survey 
in 1944, could account for the difference in numbers of the two 
species taken by traps in localities where they are present. 

Ae quadrimaculatus is the important malaria vector in the 
United States. A. Walkeri has been found infected in natural 
conditions and is regarded as a potential vector. A. punctipennis 
and Ae occidentalis, the most widely distributed species in Canada, 


are not considered as effective malarial vectors. 


Appendix C - Species distribution based on trap collections. 
Appendix D - Meteorological data and daily collections at 


individual establishments. 
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Appendix E - Tabular summary of collections for 1945, 4 / 
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Valcartier, Quee 
Montreal, Que. 
Brockville, Ont. 
Peterborough, Ont. 
Hamilton, Ont. 
Crumlin, Ont. 
Weston, Ont. 


Camp Borden, Ont. 


Shilo, Man. 
Regina, Sask. 
Dundurn, Sask, 
Maple Creek, Sask. 
Calgary, Alta. 
Vernon, B. C. 


Chilliwack, B. C. 


Appendix A 
Establishments Where Traps Operated In 1945 


Dates of Operation 


1945 

Camp Hospital 6/7 12/9 
Queen Mary Militery Hospital 30/6 29/8 
Cemp Hospital 11/7 12/9 
Camp Hospital 14/7 30/9 
Hamilton Military Hospital 30/6 18/9 
Crumlin Military Hospital 27/7 5/9 
Weston Military Hospital 18/8 15/9 
(1) Camp Hospital ( 1/7 30/9 
(2) South Barrier ( 

Camp Hospital 27/7 27/8 
Regina Military Hospital 27/7 15/9 
Camp Hospital 14/7 19/9 
Maple Creek Military Hospital 19/7 10/9 
Currie Barracks Military Hosp. 10/8 29/9 
Vernon Military Hospital 10/8 30/9 
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Chilliwack Military Hospital 
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Appendix B 


Establishments Where Traps Operated in 1944 and 1945 


Dates of Operation 1944 1945 
1944 1945 Culicine Anopheline Culicine Anophe line 
Naval Hospitals 
Sydney, N.S. 

H.M.C.S.Protector 29/7 18/9 13/7 8/8 392 -- 202 -~ 
Deep Brook, N.S. 

H.M.C.S.Cornwallis 25/7 30/9 24/6 24/9 82 -- 130 -- 
SteHyacinthe, Que. 

HoM.C.S. SteHyacinthe 25/7 5/9 6/7 29/8 52 1 344 3 
Esquimalt, B.C. 

H.M.C.S. Naden 27/7 26/9 30/6 16/8 66 1 54 ~- 

Military Hospitals 
Halifax, N.S. 1/8 25/8 11/7 18/9 8 -- 14 -- 
Debert, N.S. 2/8 25/9 24/6 29/9 625 4 2381 -- 
Fredericton, N.B. 26/7 10/9 27/6 12/9 82 3 105 1 
Quebec, Que. 29/7 28/9 26/6 9/9 245 2 204 1 
Grande Ligne, Que, 

P.O.W. Camp 5/8 1/10 15/6 20/9 3631 6 1401 15 
Ottawa, Ont. (Rideau) 26/7 22/9 21/6 27/9 2178 11 1889 29 
Kingston, Ont. 9/8 24/9 27/6 12/9 428 28 1877 35 
Toronto, Ont. 

Chorley Park 26/7 29/9 28/7 30/9 1808 2 1169 10 
Medicine Hat, Alta. 

P.O.W. Camp 1/8 30/9 9/7 15/9 253 -- 111 2 
Victoria, B.C. 26/8 30/9 30/7 1/10 2 -- a5 -- 

Conditioning Centres 
#5 Sussex, N.B. 31/7 15/9 5/7 15/9 25 3 30 3 
i #4 Huntingdon, Que. 27/7 6/9 22/6 13/9 21 4 280 36 
1 43 Brampton, Ont. 13/8 28/9 17/7 28/9 493 1 B04 9 
#2 Portage La Prairie, 
Men, 29/7 20/9 23/6 27/8 268 ”? 2572 5 


#1 Harrison Hot Springs 
B.C. 1944 7/8 30/9 Lb 32 Page 10 of 18 
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Dates of Operation 1944 1945 


1944 1945  Culicine Anopheline Culicine Anophe line 

airforce Hospitals 
Dartmouth, N.Se 

Station Hospital 28/7 14/9 15/7 31/9 332 -- 200 oe 
Moncton, NeBe 

#31 Personnel Depot 25/7 13/9 1630 -- 

Changed to Y¥ Dept. 4/7 30/8 417 -- 
Cartierville, Que. 

#3 Convalescent Hosp. 1/8 12/9 26/6 16/9 846 5 959 19 
Rockeliffe, Ont. 
’ Station Hospital 11/8 15/9 11/7 25/8 218 2 421 6 
Trenton, Ont, 

Station Hospital 10/8 29/9 5/7 23/8 16” 29 200 176 
Ancaster, Ont, 

Station Hospital 8/8 19/9 21/6 1/7 73 7 8 -~ 
St. Thomas, Ont, 

Station Hospital 11/8 30/9 78 2? -- -- 
Edmonton, Altae 

Station Hospital 8/8 15/9 11/7 15/9 +109 -~ 142 i 
Vancouver, B. C. 

#5 Convalescent Hosp. 8/8 26/9 26/6 15/9 690 a 214 -- 
Patricia Bay 

Station Hospital 8/8 30/9 9/8 28/9 123 -- 195 -- 
DPNH 1944 
(DVA) 1945 
Winnipeg, Man. Page 11 of 18 


Deer Lodge Hospital 14/8 23/9 22/6 27/8 4090 5 669 A-2022-01 =~ 


Appendix C 
Species Distribution (based on trap collections in 1945 


Aedes 

campestris Dyar and Knab, 
Portage La Prairie, Man.; Dundurn, Sask.; Maple Creek, Sask.; 
Medicine Hat, Alta, 

canadensis Theobald 
Halifax, N.S.; Dartmouth, N.S.; Deep Brook, N.S.; Debert, N.S.; 
Quebec, PeQe3 Valcartier, P.Q; Grande Signs P.Qe3 
Huntingdon, P.Q.; Montreal, P.Q.; Cartierville, P.Q.; 
Ottawa, Ont.; Rockcliffe, Ont.; Camp Borden, Ont.; 
Winnipeg, Man.; Portage La Prairie, Man.; Shilo, Man}; 
Maple Creek, Sask. 

Ginereus Meigen 
Dartmouth, N.S.; Grande Signe, P.Q.3; Ottawa, Ont.; 
Rockcliffe, Ont.; Peterborough, Ont.; Portage La Prairier, Man, 

dorsalis Meigen 
Brockville, Ont.; Peterborough, Ont.; Hamilton, Ont.; 
Camp Borden, Ont.; Winnipeg, Man.; Portage La Prairie, Man.; 
Dundurn, Sask.; Regina, Sask.; Maple Creek, Sask.; Medicine 
Hat, Alta.; Edmonton, Alta.; Vernon, Be C. 

excrucians Walker 
Dundurn, Sask. 

flavescens Muller 
Winnipeg, Man.; Portage La Prairie, Man.; Dundurn, $8805 of 15 
Medicine Hat, Alta. errs 


intrudens Dyar 
Portage La Prairie, Man.; Debert, N. S.; Deep Brook, N. S.3 
Fredericton, N. B. 

lateralis 
Chilliwack, B. C. 

nigromaculis Ludlow 
Dundurn, Sask.; Regina, Sask, 

sollicitans Walker 
Debert, N. S.; Deep Brook, N. S.3 St. Hyacinthe, Que.; 
Montreal, Queée 

spencerii Theobald 
Winnipeg, Man.; Portage La Prairie, Ma.; Dundurn, Sask.; 
Regina, Sask.; Maple Creek, Sask.; Medicine Hat, Alta.; 
Edmonton, Alta. 

sticticus 
St. Hyacinthe, Que.; Valcartier, Que.; Grande Ligne, Que.; 
Huntingdon, Que.; Montreal, Que.; Cartierville, Que.; 
Rockeliffe, Ont.; Kingston, Ont.; Camp Borden, Ont. 

Stimulans Walker 
Grande Ligne, Que.; Cartierville, Que.; Rockcliffe, Ont.; 
Camp Borden, Ont.; Winnipeg, Man.; Shilo, Man. 

vexans Meigen 
All traps but Victoria, Patricia Bay. 

Anopheles 

occidentalis Dyar and Knab. 
Fredericton, N.B.; Sussex, N.B.e; Quebec, P.Q.3 St. Hyacinthe, 
Que.; Grande Signe, Que.; Huntingdon, Que.; Cartierville, Que.; 
Ottawa, Ont.; Kingston, Ont.; Portage La Prairie, Man.; 
Shilo, Man.; Maple Creek, Sask.; Medicine Hat, Alta. 
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punctipennis Say. 


Sussex, N.B.e; St. Hyacinthe, Que.; Grande Ligne, Que.; 
Huntingdon, Que.; Montreal, Que.; Cartierville, Que.; 
Ottawa, Ont.; Rockcliffe, Ont,; Kingston, Ont.; 
Peterborough, Ont.; Toronto, Ont.; Weston, Ont.; 
Brampton, Ont.; Camp Borden, Ont.; Medicine Hat, Alta. 

guadrimaculatus Say. 
Ottawa, Ont.; Rockecliffe, Ont.; Peterborough, Ont. 

Walkeri Theobald. 
Grande Ligne, Que.; Huntingdon, Que.; Montreal, Que.; 
Cartierville, Que.; Ottawa, Ont.; Brockville, Ont.; 
Kingston, Ont.; Trenton, Ont,; Peterborough, Ont, 

Culex 

apicalis Adams 
Deep Brook, N. S.; Fredericton, N. Be; Grande Ligne, Que.; 
Montreal, Que.; Cartierville, Que.; Kingston, Onte; 
Peterborough, Ont.; Toronto, Ont.; Brampton, Ont.; 
Crumlin, Ont.; Camp Borden, Ont.; Portage La Prairie, Man.; 
Edmonton, Alta. 

pipiens Linneus 
All stations but Ancaster, Ont.; Portage La Prairie, Man; 
Shilo, Man.; Dundurn, Sask.; Maple Creek, Sask.; 
Edmonton, Alta. 

restuans Theobald 
Brockville, Ont.; Winnipeg, Man.; Portage La Prairie, Man. ; 


age 14 éf 18 
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tarsalis Coquillet 
St. Hyacinthe, Que.; Winnipeg, Man.; Portage La Prairier, Man.; 
Shilo, Man.; Dundurn, Sask.; Regina, Sask.; Maple Creek, Sask.; 
Medicine Hat, Alta.; Vernon, Be. C.; Vancouver, Be. C. 


Culiseta 


alaskensis Ludlow 


Edmonton, Alta. 

impatiens Walker 
Sydney, Ne. S.3; Dundurn, Sask.; Calgary, Alta.; Vernon, B. C.; 
Vancouver, Be. ©.3; Victoria, B. C.; Gordon Head, Be. C. 

incidens Thomson 
Trenton, Ont.; Vernon, B.C.; Vancouver, Be C.; Gordon Head, B.C. 
Patricia Bay, Be Ce 

inornata Williston 
Vernon, Be C.; Chilliwack, B. ©C.; Vancouver, B. C.; 
Esquimalt, BeC. 

morsitans Theobald 
Sydney, Ne S.; Dartmouth, N. S.; Debert, N. S.e3 Deep Brook, N.S, 
Moncton, N. B.; Fredericton, N. B.; Valcartier, Que.; 
Grande Ligne, Que.; Ottawa, Ont.; Rockcliffe, Ont,.; 
Brockville, Ont.; Peterborough, Ont.; Toronto, Ont; 
Brampton, Ont.; Camp Borden, Ont.; Shilo, Man.; 
Edmonton, Alta.; Vancouver, B.C. 

Psorophora ciliata Fabricius 
St. Hyacinthe, Que. 
Uranotaenia sapphirina Osten Sacken 
Ottawa, Ont.; Kingston, Ont.; Peterborough, Ont.; Toronto, Ont.; 


? 


Weston, Ont.; Brampton, Ont.; Hamilton, Ont.; Camp Borden, Ont. 
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Mansonia perturbans Walker 
Debert, N. S.; Deep Brcok, N. S.; Moncton, N, B.; Fredericton, N. B.; 


Quebec, P. Qe; Valcartier, Que.; Huntingdon, Que.es; Cartierville, Que. 
Montreal, Que.; Ottawa, Ont.; Rockcliffe, Ont.; Brockville, Ont.; 
Kingston, Ont.; Trenton, Ont.; Peterborough, Ont.; Brampton, Ont.; 
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Appendix D 
leteorological Data and Daily Collections at Individual Establishments 


segend - Species mosquitoes 

1. Aedes campestris 

ee " canadensis 
Se i cinereus 

4e dorsalis 

Se i excrucians 

66 ” flavescens 

Te intrudens 

8. as lateralis 

9. oi nigromaculis 
10. m sollicitans 
WG es " spencerili 
126 ” sticticus 
13. stimulans 
14. * triseriatus 
15. “  -vexans 


16. Anopheles occidentalis 


17. : punctipennis 
18. is quadrimaculatus 
19. 4 walkeri 


20. Culex apicalis 

2le ” pipiens 

O2e % restuans 

256 m tarsalis 

24, Culiseta alaskensis Page 17 of 18 
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0 e ” impatiens 


£6. Culiseta incidens 


Ole nm inornata 
286 x morsitans 
296 ” Spe 


30. Psorophora ciliata 
31. Uranotaenia sapphirina 


32, Mansonia perturbans 


In the following tables under the columns headed "By Species" 
the first number refers to the number of specimens, the second 
number following the dash refers to the species of mosquito 
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